Cis-diamminedichloroplatinum (II)-induced acute renal failure in the rat: enzyme histochemical studies.
Enzyme histochemical techniques were utilized to examine the progression and extent of proximal tubular injury during the development of cis-diamminedichloroplatinum (II) (CDDP)-induced acute renal failure. Acute renal failure was induced in male rats by the intraperitoneal administration of 10 mg CDDP/kg body weight. At 6, 24, 48, 72, and 96 hr following treatment, renal function was assessed and tissue was collected for renal morphologic and enzyme histochemical studies. The enzymes examined were gamma-glutamyl transpeptidase, alkaline phosphatase, sodium-potassium ATPase (nitrophenyl phosphatase), acid phosphatase, glucose-6-phosphatase, succinic dehydrogenase, alpha-glycerophosphate dehydrogenase, and lactic dehydrogenase. By 24 hr, the activity of acid phosphatase was reduced throughout the proximal tubule, with the greatest decrease occurring in the P3 segment of the proximal tubule located in the outer stripe of the outer medulla. Changes in the histochemical staining of the remaining enzymes were not consistently observed until 48 or, in some cases, 72 hr. These alterations involved all portions of the proximal tubule with the most severe changes involving P3. The results of the enzyme histochemical studies along with the morphologic findings indicating that the initiation of CDDP-induced acute renal failure, first apparent at 48 hr in this model, is associated with cell injury throughout the proximal tubule. The majority of the histochemical changes did not become apparent until late in the course of tubular injury. This suggests that most of the changes in enzyme activity represent nonspecific effects of CDDP-induced tubular injury, as opposed to direct enzyme inhibition by the drug.